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(57) [gift] 

[sun mt ««&M»*tt«K<Da^£^M L/ . 
rsxei. m-vmrns *mmi>-c y 7 a --ram 

<t. S&-©iBH 9 £ii?iaJII-©$Il8g8 ©±fcy 9 
fl^JMB«B8:«CJ:9JI«M-*IlI£. m®m4<D±(D 

s&'omm 9 . *— am 8 *i&m t^g&w: «t o &s 




1 

r/aMsn, 5mTorr «T<&*H*rt-c«ria sr-y ? h 

[««il4 ] iiiFKSI— <Dfi«K* % SffiSfi*2 0 o-c« 

T«t 3 5 oxa±©2iumcsaiit»ttsn*cit 

1 ISi^^K^SjKOMjB^. 

c»3KS7 ] m&mic&sbzmm— <Dmm<Dmmm<D 

[it 3^1 8 ] WE»— y^o-tiliilUB 

ssxofiR^jasTSXfioHrf*. ifE*«i*»K* 
see ffffi*r ^ci sr^g* t rzmmrn 1 etto^vttK 

[0 00 1 ] 
[0 0 02] 



(2) !f$B8¥ 1 1 - 1 3 5 5 0 4 

2 

!7 5t«:j:-Dr»©Epcc»Kft»j«-j:s*S«*. 
fti»©±#nsWB** D 5 orMHS^r y 7 n - b r¥*l 

SCW - 2 1 7 3 8 6-^i«fcBBtt;*nT 

M$®f& (CMP(chemica1mechanical polishing) ) 

cc j: -a r*e«sjicD±^ 6 «h& 5 n -c»o * oc /c w gs s 

[000 4] 

fiii^or. tftKKoixortai&o-cjBjasti&wR 

[0 00 5 ]-^ 7*&{CJ:jM£. h 

th*i^c# < &£Cc-oftT % »<o*rjsJSfiu/c^iPi«:S}H 

[0 0 0 6 ] «f5H¥4-2 1 73 8 6#fi««: 

[0 0 0 7 ] mW^CDl^CDii^jA^^ 

»«B©«jt»ffi*a«-r5c tec**. 

[0 00 8 ] 

[IHI«MKr«^a(>O^R] JiBLftJWtt, 

50 Bwaato^ccs-oflmtjBJiSjrsxei, mrtB^-<o 



(3) 

3 

[0009] ±u¥m#ms<D9!t&£mctoi>x. g?tB 

l-(DSl8(Dy7aHt 3 5 0"C-4 5 O'CCDS^ 

SMS&tfi 2 x 1 0-'Torr«TOW*a<0^-^*ffi« 
4<>oX;>:>^glrffl8^^, 5 mTorrfe(T^#H^ 
rt-CHfffa^-y y h £mffB<DffiRI£ 1 0 0 nmW±K:»5£ 

©fflBttt. Stg©g£ 2 0 0 •CfelTi 3 5 0 "CJM±<Z> 2 

n-»K:ffiHB«(oai3 0^»J:0 fcKt»{a«{c*Sc b 
[ooii] ±E*»fl«llo«jS*ttK:*j^r, WiB 

sas^S5c*jc^r, airsBis— ©flR^y^p-f sxs 30 

[0012] ±E*a»f*««©Hja*j*«:*>i»r . nre 

aE»«c|jriBi»i|»«©±HJ: 9 fcm»ffl»c??«rr4C i 

[0013] C<D J: *> tt, *z:co«BI«r«J«f SWTCCJI 
*^>^#^TSt<h#ft<ft£. m?Mcm 50 



WHW 1 1 - 1 3 5 5 0 4 
4 

[0014] 

est 1 ©ntt<DjB«) hi, 2», &§m<om 1 ©uss 

[0015] H 1 (a) (C^rtfcttCC^5*T?©X 

a«*BBr *. 5/ 'J3 1 _l«cw\ .si— ©whim* 

R2*«7 0 OnmtDWSCCJlEfiStirC^. 31— ©BRB«fi 

5fcfc©fe©r*5. S^cc, »— ©WH*fttt«2©± 
KSfLi' »; n> J: 0 ft * j. 9 * > 9x h 9 3 
XvCVDStcJ:^ 5 OnmOJSSOtJSfcBTS. 
[OOlBlUlr^ ^XvCVDffiWOIBU 

SSiCbJKtt, — l»CCfi«R{t« (LTO(low temperatu 
re oxide)) £P¥f2*l£. 

[0017] »-©llifflie«JBI4o^^*5^3rtS(c % 
«tLt«5aWsWS. C©ft5att* IBS 

©iBB^-occyB^r^snr^D, 

0. 3/im — 0. 7MmISr*^ ^(C, ft5 a ^6 
SltH L/c^Zl<D/lK*feJill 4 * x 9 * > 9 L Xm 1 CM 

fcSvr«fc5tt»B*#j0tT*. sia j:oft^m— ©ura 

I6MUK4 9 ^> yr^^ffii UrJKStt^^ >x 9 
^>^(RiE)ri4Sfflt, JSjt&^xiLrc 4 F„ico 
iArOJB^X*ffl0 4i, S{k^> V n>ct 0 ft*x 9 

^>^x h y?mKJ:^xmr.<Dmmmmm4<Dx.v? 

>9##±t&. 

[0018] vvts h b%vg&i>tcmc m 1 (c) CC^ 

;VM7<hUr«, ^^^9 4rffi«Cj:0»fltStl*TiN , Ta 
N , WN, TiSiN <OJ:5fti*fat^fefllflt«rfflc>*. 

Jt^*K6rcc. ^9»tt(cj:0^i;ry#JUR 
7(0±ecfS^fflH8ft2 Mm©J»3CcJBJSS-r4. 
9*tt«cj:0»fl5Sti*«oyu-f >*-<X«» 1 Mm 

[0019] S«a*2gfi^9x 1 

0- a Torr-C^^,^®^:^l^, T JUnf>^^AT-5^ + 
(^mffi) ©rtg|50E**2mTorr , Bi-^v F 



5 

g«Sfi*l 5 0"C&rS&* *>1. 25Mm/min 

[0 0 20] S3-OJHJS8 *J5JE«r4t»6«C«. i f J?iS 
2tt#2x 1 0-'Torr«T©WXffiO^-^KS«**> 

KBBeun. Ouiii/minWiOfiSlSMiItt 
<£l> 0 2 0 0 'CttTOjaat 3 5 0 •CfiUiOffiffi 

<B2&»-aKfiu n^mm&iDTtt**?- 
u»^©*ri*ffr»jaEL, *©±»*jflE*att*i«< 

[0 0 2 1] x^**tt«;J:»)*i3E3*xfc*-oWi8 
0 5 %*6<D±fcttEl»8 a#??fi^£cD"e, 0 1 (d) 
CCtfTJ:^^. IE& 1 0 OmTorr <D7MR#H«cpr 3 5 

o °c-4 5 o Twaa-rsi— ©fflRs tanaftL-c 

-U CftCtJ; 000358 a *r*. 02(a) 
te^T^fc. JS-©«H8<D±(ciirx©ffl«9 v 

[0022] nM* ? flSS&SK 

BA/on 1 , 1 0 m s If A &Jl<D'*JVX 

8 tc«Lr*-©aH 9 tsat*. 

C©»£<D»<DJ5EfijgflH* % ft 1 . 8/im/m i nt?* 

i/raroim 9 *^T^o 
[0023] Iff— ©»JB8 «r y 7 O- U/cf£<OT§|58 a 

/t»ZK0fiJR9©±HCCttlHffl8 a®Jgtto&*SBfeS*rr 
fc*. fl&MBtiW (CVD) tt<CJ:9 
»ZKD«jR 9 &JBtit Itfc «e©±ffittH t «fc 5 fc^igK 

^rn<o^fficcj:o*z:(DffljR9*jiSftorfe. 
»6 <D*p(Dm-<Dmm 8 <?)±®# v 8 <o»as 

y ? D-r *xai j»-©«R9 *fl®T*xa®we 

[00241 XJC. 0 2(b) CC/^-T^^CC, CMPffiK 

J: d » - <omm 9 i m-os^m 9 1 /< y 7 ^ * 7 * 

l««ciia(molBJ«9<0«ffiii^ffl'C*9. L**>* f£— 

<p«h 8 (Divzvmwm ± mxcD^gi 9 oxttmmtm 

CC W« Wilted <DT , « 6 ODIHJSI 8 CO±ffiW 

[0 0 25] CMPffifC^SIMttiLtli, 

7V- (slurry) t Rodel 1±SiOffi a n nIC-1000/Suba400 
OWS^'f r\ KflH0E8<DH(E£t£2 0-1 



(4) 1 1 - 1 3 5 5 0 4 

6 

6 0 rpm , > a >S &M<Z)j£BQB(aK£ 4 0-16 
0 rpm , WJgiIg£ 0 . 4 — 2 . 0 a m/m i n . 

K©w;3>»«l«^©EE#*2 5 0 g/cnr £ 

[0 02 6 ] ^tc, 0 2(c) «c?RTJ:5K:. SS—CDJilSIJ 
lft»a4i»-©*MI84ra5»bS/i;3>mi 0*7* 
?XvC VDGCJ:*) 5 Onm0>J13Ca&BU £^C^<D 

-hrctEBBMfciRj: o tts»=o«pai»Bwi 1 1 SrJfranr 
-^^r, «3co±cca«c*^7^?Li 2zm=<om 

T, ^^Ll 20*tC^»JT^ *JHR1 3 &M0I1 4 
<fc 0 tt* x v b y 7'M l 5 tffi&mikMJ: 0 AcC 

^> h ^ >^J1 1 5 (CJgfiEL. JtM?S 1 7 (DcfiCC02 
(b) <DBe«<fcBI«cr>Xg«Cj;-p7:^y TSZtoM 1 8<b 
S3Jgl 9*aae>i^T±lll©EiBl*»jjH'*. cn(c<t 

20 ^7i/> (dual damascene) «jfi3W»6ti5. 

[0 02 7 ] tr*j % ^7 1 2 (Cfl|jt>]&t?^7 ^ i 0 

/<yT-^*J«7, 1 8 MOCVDCCj:D^fiS 

**Srctttt<, CVDffi(cj:orMlT4J:<, c 
CDC V D &IC J: 5 i^^^CW /S - di ketonateW*4^ ffiO > X 

[0 0 2 8 ] K±OJ: 5«CXS(C <tn«, ^-cDSb!M8 

30 -f 4X&j:%< te~>X3.is? hD7^^i/-> 3 > 
OiBJR 8 * y 7 o - l /cf^«:0— coa^M 8 0±^c >rf ^ 

9 sc>'m-<Dg3)i 8 ^ it^mmm^n ~?x^z. 
[0 02 9] CtOtCJ:*), M6<D±ic£czm-<Dmm 

o»ai9©±ffl»¥a5c«c*. ^^r, cmp 

40 •cDWSmb#HF±3ti&. iElfcBHOxu 

[ o o 3 o ] m i w\ ±EiBSB»«©i5«»jaxecc * 

or»6ti4IBiagB3 0. 4 MmCDll^ie^coxu^ h n 
OSIMI«. JWm?JS25S4:, TatiMMUE*. T so 

[0 03 1 ] 

[an 



(5) 



1 1 - 1 3 5 5 04 





W m) 


J (A/cnrT ) 


-f-_, /tw\ 


T50 WSJ) 


1 


0.44 


1 xlO' 






2 


0.44 


1 XlO 7 


225 


66 


3 


0.44 


1 xlO'' 


250 


31 


4 


0.44 


5x10* 


250 


382 


5 


0.44 


1.5x10'' 


250 


2 


6 


2.00 


1 x10'' 


250 


3 



[003 2 ] ? 1 ©IHBBKlciftTffiK* 5 

X10 1 A/an 1 tet&n-tZt, BBSllffgO. 44/iid, 
K»iaK«r2 0 0-C<0«^fCT,,«3:i 1 0 0 B*B8 i -o 
/Co cft$c*j-ur, cvDj£«:j:»)illfca*a^«»ai 



[0 0 3 3] 
[»2] 





W(/im) 


J (A/cm") 


Ta <t) 


T50 (1*13) 


tt* 1 


0.3 


5x10* 


200 


93 


tt* 2 


1.0 


5X10 6 


200 


21 



[0 0 3 4] cti6<oWWS**«»-J-Si, *HS6^ 
»cc ititf , 1 10'cro. 1 %«T©^Ffioss^% 1 
x l 0 J KWMSBEU 1 x 1 o 6 A/cm J feLb<D«**i* 

T I0 = A* J AN*exp (Ea/(Kb *T) ) 
CCt, AU^St, Tfcttft*ffflLS> Ea B8tt{k40l'? 

TKtt*tfflJS, JttfcfiM&flr. Ntt«*feSE 30 
<C*fT*f6»r*5. fc/cl, N*-2. 4 6, Ea * 
0. 76eViT5 0 

(02cdiu6(d^») miomtMrnrnvu, m-om 

[0 03 5] X'*?2<D1$]B£&'PB6<DTX 

^7 ^^/SU/ctgtc, »— ©SHH 1 8 tW&tfO • 8 u 
m*SgK5® < i tcj: 0 , » 6 rt"r»-©»|R 

3<aol/2«±tCT5„ BP%, ?86ftr<D!fl-©§P3 
M 1 8 <D[Hg|5 1 8 a «#H0MmtttUR4 <D±® J: 9 4> 

[0 0 3 6] fOftlC, H3 (b) CCtkTJ: 9K, E# 1 
0 0 mTorr 0*^#Iffl^4j-c3 5 0'C-4 0 0 'COfiS 

-cm-ommi 8&mi&Lxvya-L> cn^^^w so 



3 co &CTjvr<fc5(c, 

1 9 VDSiCcfco 
C<Di#^\ /3-diketo 
MLIOJMII 1 9 DO 



SB1 8a^<n. iC^, 

m— ©«« 1 8 <o±(,cmr. 

TO. 4 MmCOil^CC^Sr^o 

SB 1 8 a &ittf>£ <h <h fc(C, ^©±K£##¥ifi&Ctt 
5, 

[0 03 7 ] *©fl|«C, H3Cd) {CtkT^ ^CC, CMP 

^Ccfc 9 mrjomm 1 9 % is, ^ »; r ^ £ 

;WJR7*W«LTi»6©*{C©#»SL-C> CMS&fi 

ccttf)*<z)±»K:»-a)ii(g|i 9#a#>ii£ftTi,>£tt 
•ift*. c<0J:5CC»-cMi)Bll 8(D«J»*IW«ir4 
<b, it6«:*5^aW-<3MH«l 8©Qflasi 8 aOiP 
T«J:*)feJtE<tt*©-C. *— ©MK1 8*y?a-L 

-CCfcoTfR— ©«K 1 8 CDGfl^li 1 8 att8<ft-50 
"C. *— ©iH» 1 8 <D±<CJS-<2!PdM 1 9 *JBdELft:fft 
«C, ^©^95 1 8 a ©JBtt*sar-CD»JBI 1 9 tcgia C £ 

[0 0 3 8] ^©iEJUl 9^ 9 

1 9 CC2M#£ DSCilift< l ffl5ta*Oi»»n*<l»± 3 

WRttWB#tt±3M. tit, 



£ss titcm-vmm 1 8 &m6 <omc 1 / 2 y±£«>s 

ft*. 

[0039] J^*s. jf 6 <Dcp<Dm-<Dmm 8 ©±®<D 5 

6 egg $ <0¥#<fc <3 i©t >{£S&c*f iET €> J: ^ 
K:LrfcJ:i,>. gfc. jf 6K£to£mfi2S|l— ©SlJSl 8 

[0 04 0] 

mmzBi&Lfcmic. m-<Dm<m>kim%iLx>jya- 



(6) 1 1 - 1 3 5 5 0 4 

10 

* [0 04 1 ] 0*>i v «WC^ofc0-<D^ii^^-^ 
[HMcDWiSiBJ] 

[Hi] *&Bnv>m i ©^S6©fl5sg{c^s^(*gs© 
[02 ] i <Dm&<oBmc%z>¥m#im<D 

m%B®.TMZ7nT®iWm (^©2) ffc-S. 

io [03] *ftm<Dm 2 <ommv>fcmicmz>¥m»ms<D 
i (#«tts«) 
Jfl-©JlRfl*&l£BS 



20 



2 
3 
4 
5 
6 
7 
8. 
9. 



i 8 m-omm 
i 9 mr.o 



[®i ] 



[02] 



(a) 




(o> 




(b) 



(c> 



Id! 




(b) 





7 B 



(7) #BB¥ 1 1 - 1 3 5 5 0 4 

[03] 




